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Cuntz $\mathcal{O}_{2}$ $l_{2}(\mathrm{N})$ $\{e_{n}\}_{n\in \mathrm{N}}$ $l_{2}(\mathrm{N})$
$s_{1}e_{n}\equiv e_{2n-1}$ , $s_{2}e_{n}\equiv e_{2n}$ $(n\in \mathrm{N})$
$l_{2}(\mathrm{N})$ $s_{1},$ $s_{2}$
$s_{i}^{*}s_{j}=\delta_{ij}I$ $(i,j=1,2)$ , $s_{1}s_{1}^{*}+s_{2}s_{2}^{*}=I$
$s_{1},$ $s_{2}$
$\mathcal{O}_{2}$ $l_{2}(\mathrm{N})$ $(l_{2}(\mathrm{N}.), s_{1}, s_{2})$ $\mathcal{O}_{2}$
$\mathfrak{g}=(E, V)$
$V\equiv \mathrm{N}$ $E\equiv\{(n, 2n-1), (n, 2n) : n\in \mathrm{N}\}$
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1
$(n, m)arrow E$ $n$ $m$ $V$
$7_{2}(\mathrm{N})$ {e $E$ $s$ ”s2 $\{\ovalbox{\tt\small REJECT}\}$
$\mathrm{a}$
$a,$ $b$ $s_{1},$ $s_{2}$
\sim 1
2 $s_{1}e_{1}=e_{1}$ $\mathrm{C}^{2}$
full Fock $F(\mathrm{C}^{2})$ $s_{1},$ $s_{2}$
( 1- )
$l_{2}(\mathrm{N})\cong \mathrm{C}e_{1}\oplus F(\mathrm{C}^{2})$ ,
$F(\mathrm{C}^{2})\equiv \mathrm{C}\Omega\oplus\oplus(\mathrm{C}^{2})^{\otimes k}k\geq 1^{\cdot}$
Fact 2.1 O2 $(l_{2}(\mathrm{N}), s_{1}, s_{2})$
$l_{2}(\mathrm{N})$ $v\neq 0$ $s_{1}^{*},$ $s_{2}^{*}$
$v$ $e_{1}$ 0
$v$ $e_{1}+ \sum_{n\geq 2}a_{n}e_{n}$
$\lim_{narrow\infty}s_{1}^{n}v=e_{1}$ $e_{1}\in\overline{\mathcal{O}_{2}v}$





$d\geq 2$ $\mu$ : $\mathrm{N}\cross\{1, \ldots, d\}arrow \mathrm{N}$




$\pi_{\mu}(s_{i})e_{n}\equiv e_{\mu_{i}(n)}$ $(n\in \mathrm{N}, i=1, \ldots, d)$









$\mathfrak{g}_{\mu}$ \mu – $\mathfrak{g}_{\mu}$ Fact
Fact 3.1
1, $d(2\leq d\leq\infty)$ 1
$\mu_{1}(1)=$ 2, $\mu_{1}(2)=$ 1, $\mu_{1}(n)=2n-1$ $(n\geq 3)$ ,




$c_{\mu}$ : $E_{\mu}arrow\{1, \ldots, d\}$ ,
$c_{\mu}(x, y)\equiv i$ when $y\in\mu_{i}(\mathrm{N})$
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$\mathfrak{g}$
$B\ovalbox{\tt\small REJECT}(d)$ $\mathrm{N}\mathrm{x}\{1, \ldots, d\}$
$\mathrm{N}$ \mu 1
Theorem 3.1 $\mu\in BF_{\varphi}(d)$ :
(i) $(l_{2}(\mathrm{N}), \pi_{\mu})$ .
(ii) $)\triangleright-7^{\beta}C$ $c_{\mu}(C)=(i_{1,\ldots\prime}.i_{k})$
$(i_{\sigma(1)}, \ldots, i_{\sigma(k)})=(i_{1}, \ldots, i_{k})$
$\sigma\in \mathrm{Z}_{k}$ $id$
$\mu_{i}(n)\equiv d(n-1)+i$ $(n\geq 1, i=1, \ldots, d)$
\mu OO
$\mu\in BF_{\varphi}(d)$ $\mathfrak{g}_{\mu}\text{ }$ $I_{\mu}$ $I_{\mu}$
( $=$ ) $I_{\mu}$
Theorem 3.2 $\mu,$ $\mu’\in BF_{\varphi}(d)$
(i) $\pi_{\mu}$ $\pi_{\mu’}$ .
(ii) $I_{\mu}$ $I_{\mu’}$ $k$ , Zk(7)
(iii) $\alpha$ : $\mathrm{N}arrow \mathrm{N}$
$\alpha 0\mu_{i}0\alpha^{-1}=\mu_{\acute{i}}$ $(i=1, \ldots,d)$ .
Theorem 3.3 $(\mathcal{H}, \pi)$ Od $\text{ }$ ..
(i) $i_{1,\ldots,k}i\in\{1, \ldots, d\}$ \pi (sil.. . $s_{i_{k}}$ ) $\mathcal{H}$ 1
.
(ii) $\mu\in BF_{\varphi}(d)$ $(H, \pi)$ $(l_{2}(\mathrm{N}), \pi_{\mu})$
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(11)= $(1 : +1)+(1:-1)$
(1) $s_{1}$ $+1$ -1
(1 : +1), (1 :-l)\in --d- $\cross$ U(l)
(il $\ldots ik$ ) $d,k$
$–2-=$ $\{$
(1), (2), (12), (112), (122), (1112), (1122), (1222),
( 2), (11122), (11212), (11222), (12122), (12222), $\}$ ,
$–3-=$ $\{$
(1), (2), (3), (12), (13), (23),
(112), (113), (122), (123), (132), (133), (223), (233),
$.(.1.2,32),(1233)(1112),(1113)$ ,
$(1323),(1332),(1333),(2223),(2233),(2333)(1122),(1123),(1133),(1213),(1222),(1223),’\}$ .




Cuntz Od UHF UHFd $s_{i}\mapsto zs_{i},$ $z\in$
$U(1)$ $\mathcal{O}_{d}^{U(1)}$
UHF
Theorem 4.1(i) $\mu\in \mathrm{B}F_{\varphi}(d)$ $\pi_{\mu}$ $1\mathrm{u}\mathrm{H}\mathrm{F}_{\mathrm{d}}$
(ii) $\mathcal{O}_{2}$ $CAR$ \cong UHF2 CAR Fock
CAR Fock Bogoliubov
( ) $\mathcal{O}_{d}$ $\mathrm{U}\mathrm{H}\mathrm{F}_{d},$ $d\geq 2$ ,
$\mu_{1}’(1)\equiv 2$ , $\mu_{2}’(1)\equiv 1$ ,
$\mu_{1}’(n)\equiv 2n-1$ , $\mu_{2}’(n)\equiv 2n$ $(n\geq 2)$ .







Proposition 4.1 $\omega\lambda|cAR$ $GNS$- \pi \lambda \lambda CAR Araki-
Woods factor $\lambda=0,1$ $\pi\lambda(CAR)’’$ $I$




$\phi$ : $\mathcal{O}_{2}arrow \mathcal{O}_{2}$ : $\phi(x)=s_{1}xs_{1}^{*}-s_{2}xs_{2}^{*}$ $(x\in \mathcal{O}_{2})$ .
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$\{a_{n} : n\geq 1\}$ :
$a_{n}\equiv\phi^{n-1}(a)$ $(n\geq 1)$ .
$\{a_{n}, a_{m}\}=0$ , $\{a_{n}, a_{m}^{*}\}=\delta_{n,m}I$ $(n, m\geq 1)$
$\{a_{n}, a_{n}^{*} : n\geq 1\}$ $\mathcal{O}_{2}$
$C^{*}<\{a_{n} : n\geq 1\}>=CAR=\mathcal{O}_{2}^{U(1)}$
$E_{11}^{(n)}\equiv a_{n}a_{n}^{*}$ , $E_{12}^{(n)}\equiv a_{n}$ , $E_{21}^{(n)}\equiv a_{n}^{*}$ , $E_{22}^{(n)}\equiv a_{n}^{*}a_{n}$ $(n\geq 1)$ ,
$A_{n}\equiv \mathrm{C}<\{E_{ij}^{(n)} : i,j=1,2\}>$ , $(n\geq 1)$
$CAR=\otimes A_{n}n\geq 1$
$\{A_{n} : n\geq 1\}$ CAR
$A_{n}$ \mbox{\boldmath $\omega$}’







$s_{1},$ $s_{2},$ $s_{3}$ Cuntz $\mathcal{O}_{3}$ , $s_{ij,k}\equiv sisjs_{k}^{*},$ $i,j,$ $k=1,2,3$ ,
$t_{1},$ $t2,$ $t3$ $\mathcal{O}_{3}$
$(s_{1}, s_{2}, s_{3})\mapsto(t_{1}, t_{2}, t_{3})$
$\mathcal{O}_{3}$ $\mathcal{O}_{3}$ * $N_{1}$
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$t_{1},$ $t_{2},$ $t_{3}$ $\mathcal{O}_{3}$
$\mathcal{O}_{3}$
Lemma 5.1 $A$ \sigma , \rho $A$ $*$








$N_{1}$ (3) (12) :
(1) $\mathrm{o}N_{1}=(3)+(12)$ ,













$24- 4=20$ 14 , 5
$\mathcal{O}_{2}$ 4 $V_{4}$ $14- 5=9$
( )
$[\rho]=[\alpha]+[\beta]$
2 $[\alpha],$ $[\beta]\in V_{4}\cap \mathrm{O}\mathrm{u}\mathrm{t}\mathcal{O}_{2}$
$\text{ }$
$\mathcal{O}_{2}$ canonical endomoprhism $[\iota]+[\iota](V_{4}$ $[\iota]=$
$\mathrm{O}\mathrm{u}\mathrm{t}\mathcal{O}_{2}$ , )
$s_{1}rightarrow s_{2}$ 5 3
2 $\sqrt{2}$ ,
Jones
2, fusion rule A4 Bratteli $(?)$
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